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~ 1 9 ©ffiijfC/SCT, x > S?> 3 ©MIE^J!8S:WjB(I'r -5 ^^*iC, ROM{C^ 

£ SM&a?«Kjfciw#*&Ji * & it-r v zf&mmmzmn? * 3 1 ic * y , g 

KCMD (ftJffAA) 3<dIC, ^M^-S J: ? SC, i©B*afi*RJfcK 
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J£AT> ADSMn>hD-7 2 0(Co^t^it§ 0 3fflADSMH> bU~ 
72 0it ji^^?lfMAS^WM (Adaptive prediction Delta Sigma Modula 
tion Control : r A D S Mj iivx^)) U >CA{C «fc »J, 0 2 

■fe>iM 5©ffi*Vo u t &gf|Vo pKJR3fc^Sfcto©B«£$JfcKCM 
Dmt5t)©t'fey, «IfH»2 2, KHJ£»2 3 £J:t>*D SM 
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WttMl*. T5£ (1) iZijk-t&oiZ, tt^^fM^^ARX^r^ (au 
to-regressive model with exogeneous input:^§PAi7 5:^0 g BHI'JS^^^l/) 
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V02 (k) = al • V02 (k-1) + a2 • V02 (k-2) + bl • DKCMD (k-dt) ( 1 ) 

rit, vo2(t 02t>f l 5©ffi*Vouti:MifcggiVopi: 

(Dm^ (Vout-Vop) T^SaSiJif^U DKCMDIt Bf^M; 
KCMD (=<£op) £«iMF L A F B A S E £<Dm^ (KCMD-F LAF 
BASE) ^&£QMitmm*^> tH#kte, # ©i^^^U > ^-tr 

?;KZ>!«#£:3!LTV^ 0 Zltf)MM»F LAFB AS Eii, jMfCfg 
5££*l£o al, a 2, b 1 fi^^l/A^ * - # &^LTfe^ 

[0 0 4 6] 

±|H5£ (1) ©dtlt gMitKCMD©S^-f>^x;?^ 

6 fc j: yiftj!c*Ki«iftanT3&»&, o z-zyy- 1 s^m^jv out K&.vk&ti& 

itOfl^^lt^'J, T5£ (2) 0)J:?&C5M£;fi3 o 

dt = d + d' + dd (2) 

d'Bu -O^x** 6^&LAFt>t 1 4 £T?CB£jBKtf;JBtf^(Z>t?je[5 
IfflS:, ddtt #^i:»i:fc^^i:©r4©M^ll^^^^$:-^4^^ ? tl^UT^^ 
* ^t-^^MJ:bft(I«^CO0J^^ , n^9A-e^ ADSMMfc 

PR I SM^fclC-Wtjm^TB^fSJtKCMDSrmmt-S^SStTejfc^), 
ffi««n«flWd d = 0iCl£5g3*iT^S) o 
[0 0 4 7] 

f!iPREV0 2H @@Mi:bKCMDC0M^^^miC#fc^$ 
flTtf^afBfrlRfd t ^igUfek®m^M^V0 2 (k+dt) Sr^tWUfcH 

-e&y, -hiH^: (D teases, fiiPREvo2©TO»tst T 
(3) jw$e>*i*. 

PREV02(k)=V02(k+dt) 
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= al • V02(k+dt-l) +a2 • V02(k+dt-2) +bl • DKCMD(k) ( 3 ) 

[0 0 4 8] 

Z<D#, (3) T'te, ffi*iiV0 2 (k) ©**IICffi3t5V0 2 (k + d 

t-D , vo2 (k + dt-2) <D»mifi&m£&v. mmtz-fuy^&it* 

2, b 1 £/§VAT04 iCj^f * (4) , (5) (D&^lZfemiTZilt&iZ, ±& 

(3) (Z>lUfl:«&«ft»jjgLMv^ii:jc«fcy, ±55 (3) 04{c 
at-r^: (6) #fce>*i*. £*>ic, laf^sidkact^ LAFt>-tJ- 

1 4 ©ffiAKACT ( = * i n) tlllFLAF BASE (K ACT 

-FLAFBASE) ttt^ltSi:, DKACT (k) =DKCMD ( k - 

d*) ©Mff^jftfi-r*©^, r©SI#$:EI4(Z)^; (6) {cigMt--5 04 fc 
^« (7) ^PjtlSo Cltf>5£ (7) &MV^i§-£, ffiPREV02^ 
MHV0 2, LAFMlDKACTfcJ:t;Slj:t:||iDKCMD{:j:y 

J&^BfcStlfcffi^LT, fliPREV0 2$:IffiT'§, *0>n-m*&8l't&t>*> 
^«!»,K«:±gB5$ (6) &J8^fc»£<i: ni«I±§tSI r<Z)3lfi 

[0 0 4 9] 

#cic, KM»2 3 tcov^Tlttwr r©^->jjf- FIH^H2 3 it 

, JXTlzm^ZMlkmmfeTJVziVX&lzl:*)^ illfe^ (1) O^r/W^ 
*-*al, a 2, bl&M f5t)©T&5„ :R#WtCW:, g5}Cg 

-t (8) , (9) JCJ:y, =EtJIJ^*-*<Ds<Z h JV e (k) fcHLffi-fB, 19 
B©5£ (8) iCfcV^, KP (k) li, ^>r h;i/l?&y, ide_ 

f (k) \zmfem&7 4 fr#ms%>2>. ^ (9) &cfcwse (k) T &, 

[0 0 5 0] 

_L3E3*; (8) ©IU5£^7>f d e_f (k) ® 5 tCj^-f (1 1 

) ~ (13) lC<fc»JD£ffi3 4i£H£f&!ii d e (k) IC, EI 5 ©5£ (10) {Cj^ 
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-t^m^y^ >i* u yyw l m*:ffiLr=.m'z&z>o msv^, (10) cDnit & 

12) ©VO 2 HAT (k) tt, ffiAiliVO 2 bT V^„ 30)7 

-f;i/#«nl£, ^M^S-totC, gMlttfX/tfy A B_S VJCffc CT^S 

[0 0 5 1] 

3£IC, BaMLfeH|5(D^; (8) ©y-f>^(Z)^^ h^KP (k) 05 
(14) {CJ: Uffffi£*lS 0 r<Z>5£ (14) OP (k) ^ 05^(15 

x. l^^#tS/^2SS7;^=^yxA5:ffiv^5ti^), s (15) omfrs*^*- 

X2it, X1 = X, X2=l 0<X< 1 izMfeZft&WjfeM) 

[0 0 5 2] 

^(C, DSMn>hn-524 (^Dfffi^Uffi^lg) iC^TMlTS,, 3© 
D SMa> bD-^2 4 AS^I7;i/J'JXA5:|SMLfe0lf7;^UXA 
(CJ:U, #cl*^«2 2 T-|fffi£*l£^$!H»P RE VO 2 K:«-c5£, WA^J * 

op (=§Mi:tKCMD) znm-tzttibiz.. zmmttmz.x±-t & 

z.h\z& y, mmMM<Dmi3t LT0O2t>ti 5tf>m;dV6 u t fcg^'fiiv 

[0 0 5 3] 

;i/J'JXAOTlt.3> 6lC«fcU, 0M^2 7 ^M-t^0J^ 

6 atCi »J, #BSA# r (k)hjl®^2 6 bT'51M$tlfcD SM^u(k- 

fa d (k- l)£tf>fa<D##£LT£j££*l3„ #^T% *^bf|2 6e 

W») jcj:v;, |gi[iiAi:LTODSMai*u(k)^ r (DM^mftm o d ( k) 
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[0 0 5 4] 

£t±cDAssEwr^/=ruxAtt, js*t<z>5£ (i 6) ~ (i 8) xmztiZo 

8 (k)= r (k)- u (k- 1 ) (16) 

a d (k)= a d (k- 1)+ 8 (k) (1 7) 

u (k)= s g n (a d (k)) (1 8) 

fc£U fftHjRsgn (a d (k)) ©ffitt, a d (k)2? 0<Z)££{C}*s g n ( 
a d (k)) =U^'J, a d (k)<0(OtllClisgn U d (k)) =-lil^5 
a d (k)= 0tf)£:£tC, sgn (c d (k)) = 0i:^LT^J:W . 
[0 0 5 5] 

i^C, IE§SM^©#MAiJ r (k A:frUfcl§-£, DSMHiiju(k) 

ra»<Z>^<Offi*«-^y (k)#, fflmttM2 7^^>m^S4i€>o r©<k^(c, A 
S^iHT;i/rfU XACtfttt, tiAAr (k)^f)4j«S*ifeDSMll}Au (k) 
7{cA;frLfc£:£{c, WM2 7©ffi*y(k)^ «Ar( 

k)(c^fur, M^€>®iPitiBfCjf?«(Z), Lxm&<?>mm<?>fs*£.&& 

£o&mtVX. DSM{BAu(k)&4fifcT?g5i:^^j#.Jc»4. wv^A*U£ 
, D SMffiiju (k)S:, #fi!A* r (k)#1W#|*Mfc2 7 <Z)|g|gS(Z)ffi;fr y (k)lcH 

3^sti* koftrnti^x, mm) xzzn^s&iz&z. 

[0 0 5 6] 

DSM3>hD-724H rO^O^ASIiT^^'J XA(D#tt&flJMb 
, 02t>tl 5©ffii]Vo u t SgglVo plCJR^$1±Sfc4?)©0J^IA** 
op(k), t^b*»@g$litKCMD(k)?:I[Ut5%fflT^S 0 *©MSIC 

KftLXffiio^X^Z>ig}& 02t>tl5fflji}i3Vo u t^Hit 
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* £*RJt K C M D ( k ) £ tl J: vx 0 
[0 0 5 7] 

^r, gi»KCMD(k)mi^®ffiiJiivo2 # }t msizm 

©ADSMn>hn-7 2 0Cfc^SDSMn>hn-7 2 4t'it ffi^fil^V 
O 2 0>^«HtPRE VO 2 fcM^SdfcJCj: »J, gi»KCMD(k)^ 

[0 0 5 8] 

A^eUtCti, ifflDSM3>hD-724T'(t EI 9 lZB~t «fc 5 IC, ^SMtP 
REV02(k)^fi«J|(|»2 4 a{CA#2*lS£, rOH«Jt«2 4 alCi 
#IAir(k)^, ^MItPREV0 2(k){Cffi- lfcj:l>*^1-S#^ 
^>T>G d &*»Lmi:LT4«Sn, dCDM?Ai7 r (k)# 

>M>yf 24b (bio#e mmw-m^m izAfizftzztuzzv. mm 

Ktiv (k)<Z)fftIREHBr 1 (k)^§^l§ 0 £"d(C, M##2 4 clCJ:*J, 
IHSir 1 (k)^?gM^2 4 d*e«3HSnfeDSMfflAu(k- 1)£:<Z>#I^£ 
btflf# 5 (k)#£ES;3*i£o 
[0 0 5 9] 

«^j»2 4 ejC«fc*J, «H«tfHio d (k)#, Miff 6(k)illl 
St^-2 4 f T?S@;StlfcflSMtfHia d (k- l)£©fD0M§#£LT£j&£*U 
mz, i?ft»2 4g (^BBBt) JCfclK DSMffiAu(k)«i, £©«!&5«# 
«a d (k)&ra^bbfcffifcbT£j£3*iS. fit, *i*S»2 4 hJCJ:y, iff 
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ifigD SMffiAu" (k)#D SMm^Ju (k) Zffife(D?J > F d T*ififigL£:ffi£ U 
T£f£3*U 4 i{Cj;U> rtf>fffiMD SMffi^ju" (k)fC^-r 

S»S?iFLAFBASE £»T4iilE« F L A F A D P £ CDffl htc 
mULX, Sg$mKCMD(k)^^ti§ 0 
[0 0 6 0] 

K±©DSM3> 4<DffJ^T;i/irUXAli, j^t©^: (19) ~ ( 



2 5) T*^$n^ 0 

r (k) = - 1 • G d - PRE VO 2 (k) (19) 

r 1 (k)= s a t ( r (k)) (2 0) 

8 (k)= r 1 (k)-u(k- 1) (2 1) 

a d (k)= a d (k- 1)+ 8 (k) (2 2) 

u (k)= s g n (a d (k)) •••••• (2 3) 

u"(k) = F d - u(k) (24) 

KCMD(k) = FLAFBASE + FLAFADP + u"(k) (25) 



m?> imMtf'f yG d O>mit, P RE VO 2 (k)^0(D£giZlZiE<Dffi%. 
mG d l (M^SIO. 2) {C, PREVO2(k)<O0i:§i:«iG d U 
\,\ffi&mG d 2 (M;U£ffi2) tc^4x-?tilS^$4x<5 0 r©<fce>&#N« 
7g4*>f yG d *m^&m&lZ-D^Tl$%ki&-tZ> a sat (r(k)) it. ffi 

mmmT$><'), ?<Dm$. mi o{c^ir-j:e>{c, rikx-ictticiisat 

(r(k)) =-lt^>J, - 1 ^ r (k)^ 1 (Dt^iZlt s a t (r(k)) =r ( 
k) r(k)>l©i:tf;iis at (r(k)) = 1 £&Z> a 3 (C, sg 

n (a d (k)) km-tHlifcTfeUs -£CDffite, a d (k)^O0ttiCttsgn (a 
d (k)) a d (k)<0©iltiC}isgn (a d (k)) =-U^S ( 

a d (k)= Otf>££(C, sgn (a d (k)) = 0 £Mfe L T & J: „ 
[0 0 6 1] 

01 1 tt, J^_htf)D SMn> 2 4 CDMfPi^ 3. > 3 yffigkZTjkL 

T£>K HI 2it D SM3> hD-72 4<Z)U ^ 2 4 b £#fl& L fcifciRM 

^ffc©fciMC, (FLAFBASE + FLAFADP) -fill. 0 (3S 
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[0 0 6 2] 

£1\ El 1 2 £#H8-f6*l, £<OJfc«*0!lT?tt, U ^ y# 2 4 b#fcv*£ £lc£ 

E VO 2 (k)©«F-^S«^6, @S»tKCMD(k)^'J y ^flff £ U - 
©r^lT^kf S*T*©|^IC, tf£B#f!8 (Hit 1 0~t 1 t 1 2~t 1 

3 ©IS) &4CTv\§3tWs 0 dtili, ^£ita d (k)©Jt*tcfliv^ ^ 

ifPREV0 2(k)©f#»e>, DSMffi^ju(k)©#-^i5«*T?<Z)raJC 

, C£HI8IS4Csri:lcj:5 s 

[0 0 6 3] 

itlJC^fUT, 01 1 £#Rg-r<2>^ *»I©DSM3> hn-52 4 1? 
it. U ^ y# 2 4 b £M^£3i:lCJ:*K i»7}3§2 4 e iCfctf-S^M^Ht a d ( 
k)*«^'r«ii:^<«rflj!l3*lTfe»;, -£*XKI#V^ fIfPREV02(k) 

ftLTV**. fliPREV0 2(k)©f^»?), DSMffiiju 

, #Hife7£J$<Z>D SMn> hn-5 2 4 iCfctltf, f!ttPREV02fflS 
jf£lC;fcfLT. *?£l$ra&££Scii:fc< B«£«KJtK CMD & U y^Mh U~> 

[0 0 6 4] 

r^Cfc, fff fH PR I SMn^fn-72 l IC-dk^tMbH'? £>„ ^©PRlSMn 

a (jwt rpRisMM^j £^e>) ©$jir;i/iyxAia>j, o2t>ti 

50ffiAVo u t &@KiVo plCJR*S*Sfe«)©B«S*!SjtKCMDS:UCffl 
t5t©tfe'J, ^«$IH2 2, KH£»2 3 fcJ:tf*9>fT^ y? 

^E-Kn>hn-v (fiHT rsLDn>hn-7j ^vno) 2 5 ic J: »j #j£ 3 *i 

[0 0 6 5] 

1©PRI SM3>ho-72 1 ©e>t>£>#Ut^M2 2feJ:t?^>3j<- KH 



2 4 
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?£#§2 3 (Co^TJi, m^MmLfr<DT% ZL Z. X*l* S L D 3 y h D - =y 2 5 &CO 
V^<0#8HB"t<5. rfflSLD3>hD-725ft, * 9 >f ? J V - KftW 

y^J'JXitt, lu3tbfe^; (i) c£itifci$r^^;v£i:tfffi;«^vo2(Z> 

fifPREV0 2l:fflV\5Cai: < i:y, 0 1 3 iC^-f^ (2 6) ~ (3 0) © 
[0 0 6 6] 

013©^ (2 6) tt, fIIPREVO2^ffl^fc*^0MIS(<jPRE 
SSltfiy, WSlCfeWSSl, S2li, -1< (S2/S1) <1<Z>W£I# 

f£&-tz>&?izm%.ztiz>ffife<D&mT-$>2>o tfc, i& (27) ^mm<z>& 

EHIPREV02 (k) 33 J: Z$mM$l P R E V O 2 (k-1) ©ffi^fc-fr&W 
SliiCi»±{CJR*3l*:*fe«>©tRf^JlU s 1 (k) &^LTfc»J, Iffli#iUs 
1 (k) tt, ^MWAijUe q (k) , ailA^Ur ch (k) a3«fctfaM& 

KAAUadp (k) (Dmmt vxm^ti^tn^K, z.frt>(Dmmwmxj] 

Ueq (k) , PJMM'JA^Urch (k) £ J: ZfMJ&mAjjU a d p (k) 
*l-?n, S (28) ~ (3 0) ©J^tCJtllStlS. * (2 9) ICJSV^T 

, Fi*?jy*mL. & (3 0) tcfcVNT, Gtty-f > atm»M»H 

SiMUs 1 (k) {C, liiFLAFBASEfei^MiiE^FLAFA 
DP5:itI|Et$CtlCj:ot, B«2«KJfcK CM DtfWffl 3*1-6. 
[0 0 6 7] 

Ecu2tc j: vmn^ti^mnm.M&aynm^miZ'D^x. au^t 

KCMDS^SiiUCioT, «S^i»*f*TOUT^19^i:lCi!LffiS*lS. 
[0 0 6 8] 

£-f. TstvzTi mx-it r S ij fcH&1\ WTH3C) lcfcv%T, a&&l,fc«- 
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tciHIfti"*. 

[0 0 6 9] 

x y y mmm. n e £ «£ tmi^ ft Ji&M ffi p b a (c jgs c x , u j& v % t y y & 

[0 0 7 0] 

&v*t?, ^^y^3icji*, mmiEmmKTOT ALznft-tz. zL&mmiE 

MKTOTALIt #l©I^5>l-df (MiaraTA^, ;Ac:§yEE P A 

«&2v^tcfniic < tsr tic «fc »j, mm^ri^., 

[0 0 7 1 ] 

#CfC, ^4 iCii*, ji^fJ^I^^^F_P R I SMON <DM%.98im*m 

ft~f$>o z.(DMm<D\Hmitm7jkLte^tf, ar<D (a) ~ (f) <z> 

iitKCMD &^Mt§WMlT^S hit, fc&JC mfcffl 

i77^F_PR I SMON^ r 1 j ic-fey h£*l£ a — (a) ~ (f ) (D 
$kft<Do*>(D'p&< 1 ojW&LT^&V^^fCli, 3@£S0J$ir 7 5^ F _ P 
RISMON^ roj ctyhsni. 

(a) LAFt^fl 4^j:t) f 0 2t>i}-l 5 j&H^tlfciSttfb UT £ fc. 

(b) x.yyy 3 #y ->^->3S«tFT?3&v>ii: 8 

(c) xn y h;i/#5#±i»4KJIBT*fcv^ 

(d) &>x%fm<DMftmm*T*t£^z.n a 

(f) ^yvym&mNE&j:z?®iM^ftmfti±PBAtf^-fti*j. ffifevmm 

[0 0 7 2] 
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[0 0 7 3] 

— :7 5©w#j3ie*#No©fc£tctt, XT-v7 7K.m&. um^m 

ltKCMD$:7'y^lKCMDMA P }C|g^-r^ 0 r©T>y ^fKCMDMA P 
li, x>*;^igft»NEfeJ:tJPiR»*rtlftjif£EPBAJCiSDT, HiSLfcV^y 

[0 0 7 4] 

i!EM#nKLAF^1tirti:»ffit^o Z.<D*~7lf-rt'7 4 - F^V^i 
iEM#nKLAFli, ^Cf§fril©|||^a)S«SJ:bCD«e>o^&ffiiEt-Sfe 
ODT'&'J. ^tt&lCtt, t^-^CiyLAF-fe^UCDfBijKACT^P) 

»tcj: UKtffiStiS. Z.<D*-7lf-rty4 - F/t* **itlE#$:# nKL A 

FtDgB##nttu ^<Z)### 1 ~# 4 *m-?*)(DT'2bV. dtUi, &*£*fSll 
MM&f* #nTCYL£J: tf|««Slfi # nTOUTlC^^Tt Hf«T* 

[0 0 7 5] 

fc"^, LAFt>tl 4<nm*KACT £gm&m&KCMD£.<DmmzmVT 

, P I D®f J: >J 7 - KA«y L A F SlffitS. 

Self Tuning Regulator S(CZ>jg]£f!IflWC J: *J 7>f - My ?ffilE#tfcK S T R 

&3imu rti&@s«e«sjtKCMD-ei»i!C'rsr^tcj:»j, 7^-ka«^« 

2o©7-f - FA«^if!(KL AF««fctJt7-f - F>* V **tiEflMRk s t r <D — 
[0 0 7 6] 
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sE B «2*KJfc KCMDMtt, 3?«SJt A / F GD^ffcfC «fc £ 

mdicjs&t, B^ufcv^->oi/&fc5jt , *.sr hie* ynttftans. 

[0 0 7 7] 

fclC, X^yfl JK±©J:"5lCiimUfclfi*«IS1B«»*T im, M 

fi IE £&tSt KTOTAL, K-7 4 - FAv * JSIE0MR # nKL AF, 7 >f 

-HVty**tlE««KFB, feJ:tf»jEB*ffijKjtKCMDM«:fflV^ (3 
1) tCilK ^r^|»ilfi#nTCYL^I[i}t5 0 

#nTCYL = Tim- KTOTAL • KCMDM • KFB • # n K L A F 

(3 1) 

[0 0 7 8] 

7&{C, ^T7^1 2(C5i^, K*«S»*#*#nTCYLfe«3lMijE'r*ri: 
tC£U, ««««*Wi#nTOUTS:fiflJtS. KOlMWMitnTO 

wm l fc«-£jcas«3v*t, m&mnmMA # n t c y l &*tiE-t & z. n k& y , 

[0 0 7 9] 

fcV*T?, TsTVJl 3 &Cii», £(±0 j: e> Cfffi I fefi,f»«lf t # n T O 
[0 0 8 0] 

#CfC @15Ml^^, ADSMjSiSSi^PR I SM#t3l&#tf*iJ& 

ajMSttwu^ic-Dv^-caiwr*. £©«jsu:, (iiifi o ms e 

c) T?3gifT£tl£o 3(Z)#UllT'ii, X>i>'>3©IitUCi!SCT, AD 

SMM^fettPR I SMf&miZl: ia/SB*^*RitKCMD S L DtfJffflS 

[0 0 8 1] 



2 8 



m$E#2 003-3025101 



#2 002 — 231614 

[0 0 8 2] 

#cic, x-y-y^ nest*, khm£#2 acDSJi&^ff-rs. Jiftift 

#c8tn&fflv\ ffrizEL&iS; (8) ~ (1 5) (c*^<^n^^A (C 
«fc»;, ?fW7^-ni, a 2, bl&SffitS. 
[0 0 8 3] 

, ±!H^f7^2 ltlifllfc^f^W^^-^a 1, a2, b 1 £#V*, 

(7) lZM-3< 7U ^ A (g^iff) ICJ:»;, ffi*|g||V0 2©fli 

PREV02?:lffit5o 
[0 0 8 4] 

#ac, TsT-vzfz 3 icii^, frfi&bfeiS (2 6) ~ (30) (c«o'<^"n^^ 

[0 0 8 5] 

#CV^T% 4 tCil», X^^fO^-FMDKCMDSLD 

<03S«^J»fCJCSi:fc»iE'liiS:, -tSBX^ y ^ 2 3 T'fffi L fe|#iU s 1 Icfl&JS 
Hf^i iilCfcoT, X^-f -x^ FiMDKCMD SLD&IHitl) 

o 

[0 0 8 6] 

&{C, 5 {Cit#k ASf«lDKCMDDSM^lEfitS. r 

[0 0 8 7] 



2 9 
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tt#HCte, H^L*V^*«jeilT©«fc^tCia/SS#35*ISitKCMDS LD^IffitS 

. D SM^E— F77^F D SMMOD E# r l j T*&5 is^fr SrWJf 

£„ SM?- K75^F_D SMMODE(t X>^>3#, 

JjSJfcKCMD S L D 5: A D S MjliT'f ffi t^tll^- KtC&Sfc£, f fcfr 

Kic&£££&£{c« r i j icizyhstu -etUsWf^fcStcti: roj ic-feyh 

[0 0 8 8] 

'£©WS!f*3f:£#YE S©i:£, t4^^F_DSMMODE=lt, 
3 D SM^lt'MlMitKCMD S L D ^Ifflt^tlfi€- KJC& 
Sil^fCte, ±iBX^y^2 5 TlitibfcAZMMDKCMDDSM&M 
V\ T^; (3 2) lCfc»J, Mgg»tKCMDSLD?:Mt^. £ 
(3 2) te, SaKELfc^; (2 5) Icfg^So 
KCMDSLD=DKCMDDSM+FLAFBASE+FLAFADP 

(3 2) 

rit\ FLAFADPH »; , lk<D7sTVZf2 7 T?*CD#CHI 

[0 0 8 9] 

— 2f, _hSB¥0MM^^N OCDt^. t^^F_DSMMODE = 0^ X> 
^8#PRI SMji!iaT'M@g2«JtKCMD S LD5:f ffif^tli^- 

KCMDS LDlrfflV\ (3 3) (C<fc*J, IfSSMitKCMD S LD5: 

K CM D SLD=DKCMDSLD+FLAFBASE+FLAFADP 

(3 3) 

[0 0 9 0] 

7.tv72 7 ICji*, 5lJ&*fiE^F L AF AD P<Z)#C[lHB£^ffi-r£o 
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a d plCJSSfcttlEteS:, SU&lfiE^F L A F AD P (D^mmzMmUt 5 r £ 
tCJcoT. MiiES F L A F A D P ©^HIi$:Iffit S„ £©ffe, 

[0 0 9 1] 

®1 6fcJ:tf®l 7 £#flgb&#e>> fffMLfc® 1 5<DXtV?2 5<D 

J:e»iC, 3<Z)®aiT*li, £f\ :?3 0tC33V>T, itf&LfcD SM^E- 

7^F_DSMMODE^ r i j T'&£;«fr £¥![M1-£o 
[0 0 9 2] 

Xf7^3 0 <D mW&Mtf Y E S T% X > V y 3 tfjgffi B S£*KJt KCMDS 
LD^ADSM^at'fffit^tl^- KtC**fcSJCtt, Ts^vrfZ 1 Km 

SMSGNS (k) [=u (k) , Wm&jll fuEHBD S M S G N S (k- 
1) [=u (k-1) ] fclTKStS. 
[0 0 9 3] 

X<ryzf3 2lC5i», RAMKLffiflRStlTV^, t&EI 0/1/ fit ft 3 
tlfe^MMffl^EtDSMSIGMA (k) [=a d (k) ] t&EHfiD 
SMS I GMA (k- 1) [=a d (k-l)] fclTKSt*. 
[0 0 9 4] 

?^VNT*, *7-VZfZ Z\zm&. ffiilliOfIiPREV0 2 (k) jbHBOJS* 
±tfe§^^5:WJt§. i0JRI80IS*3^YE S x>^>3^M 
^©^irb&U-^tflC^Jg-t^^Mlg^miC^SilLT, ^f7^3 4 Kit 

#IAiJffl®#IW>KRDSM (=G d ) 'J-«©iKRD 
SML (=G d l) ICK3tLfe«, IftJft-t S^f-y^S 6 iCjgtfr. 
[0 0 9 5] 

'VfWiKRDSMR (=G rf 2) {Cfg^Ufe^, V ^ 3 6 CJttf. £ 



3 1 
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>KRD SM(Z>ffi#H&£#iC 19^ StlSJlfi ICO VNTli^M^So 
[0 0 9 6] 

4 tfett3 5K:a<^fy^3 6ttt, $MAijDSMV0 2 [ = 
r (k) ] U- 1> ^A^ffl^^^V^KRDSMfei^M'fiiCO^ 
HH»PREV0 2 (k) fcSV^Cfl^bkM [-1 • KRDSM • PREV02 
(k) ] jcKft^*. 3(DMS{i> illtS; (19) fc^^-r^,, 
[0 0 9 7] 

2^M~ 1 £ Ufc/J^V^S^fcOTJ'tS. i©¥0jB(Ilg**«YE ST?, DSMV 
O 2<- 1 tf)££{Cte, X-r^y 3 8 lCift#, #lAA©MiiDSMV0 2L 
(=rl (k) ) fett-lCRfcU #ClC, &&?$>mi 70^f>yy4 2(Cj§ 

[0 0 9 8] 

— Af>^3 7 0miJ^NOT*, - l^DSMV02©ttCH X 
f«y^3 9 fCjt.fr, $MAAD SMV02^fl J: y v^3?j&>& Wit" 3 
. r®USIJWYESt', l<DSMV0 2©t§{Ctt, X^y^4 0fCiifr 

7>7"i>-?4 2lzmtio — ^r>y^3 9©flg!liig^NOt', -l^DSMV 

0 2glO^t{CH X^-y ^4 1 fCjf.fr, #iAA®li|iSiDSMV0 2L& 
^ry^3 6-e|C{f}L/fe#iA*DSMV0 2K:fi£b, #C^T% 01 7©^f 
y^4 2JCiito. «±0^f-yy3 7~4O©M^ L £ U ^ y # 2 4 b 
£ J:tf5£ (2 0) (c*g^-T£ 0 

[0 0 9 9] 

^f*;^3 8, 4 0ifctt4 lCi<01 7©Xf'^4 2t'{l #IA*© 
fWBHBD SMVO 2 Lfr£, ^^^^3 1 T?^ffi bfe D SMffi^CDfuiafitD SM 
SGNS (k-1) ^Ibfei [DSMV02L-DSMSGNS (k-1) 

1 fc, MUM ^W. DSMDELTAtlt Wife <. iffl^Sli, flLfeS ( 

2 i) icfB^-rs, 



3 2 
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[0 10 0] 

7£lC, Ts^TVZfA 3 izm&, SI«M©^IiDSMSIGMA (k) 
^r-y^3 2tIffitfel>i[HliDSMSIGMA (k-1) ^f^^42t 
WHS I'fcMUfn-^'filD SMDE LTAi:ffl|D [DSMSIGMA (k-1) + D 
SMDELTA] \zWLfe-?Z>o Z\(DMM\Z. ftn&bfc5£ (2 2) IC*BM§-TS 0 
[0101] 

0IDSMSIGMA (k) tf-fit 0 £A±<D £ £ *Ctt, DSMfiS^lHliDSM 
SGNS (k) Zmilzm&L. fiIlj)li^|giDSMSIGMA (k)# 
fflO <fc U t>/h£V^£fCte> DSMajijC^HIiDSMSGNS (k) &fg- 1 
KtS^f J^±©X^^y4 4—4 6<Z)#U1&. iMbfcS (2 3) iCfB^-t 

So 

[0 10 2] 

r^VNT% X"rv74 HZ&^T. #f^# U ^ - A A B_ S V \ZJ& DT, IS 
1 8 \Z^-t^--7)\sl£lfcm-tZ>Z\ IHZ£ »J, DSM[fi^©^>KDSM ( = 
F d ) fcjlffi-rs. ISHHtC^-r <fc-MC, I0^>KDSM[t i^/K'la 
-AAB_SVM^$^^S^^ > J: 'J ^lilCSg^ $ tlT V^S 0 ^tU*, UMlCtf 
U a-AA B_S V^/Jn$ -r^lt)^X>^> 3 (D frffiifi/fr £ V^ffi 

T*&£«£\ 0 2t>tl 5©fflAVout(0^tt^ftTt6©T?, ^tlfcffi 
ftSfeft-e*5. Iffl4:^i:^>KDSM&»SIii{Cj:U> AZ^H 
H^iDKCMDDSMt ^-^-Y >«»*sif ZmWLtetfb. X 

>^>3<Z)M^^{Cf5CT»{cWmt-<g)r il^T^, -€-*UC«fc»J. tttt&it 
gMffi («M8a, 8 blCAy^Stlfe^^CDWtt) £l«Ji:£1t 

[0103] 

^>3©IKMtI5:StA7^-^ («^.«il*«»*WI*IWT i m) 
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JEiTZ koiZLX^&W $<btc, >f >f VKDSM5:, FIU5fe2§ 2 3 tC 

^*-#bi(Dj« (i/bi) ©^^vh^ -fi-v^^^tiii^T-*^^^^ 

b 1 <Z>iB#/h£^lf £\ ^>KDSM^j: »; V^CfgJg IT J: 
[0104] 

7#tC, X^-^^4 8{Cii^, AEI»IDKCMDDSM&, DSMffiA 
M©^^>KDSMt, DSMffi^^EIfflDSMSGNS (k) tZK^lzm 
Ilfei [KDSM- DSMSGNS (k) ] {CfgJtbfc^, *®S5:iil7t§ 
. £<z>&JS#, luMLfc^; (2 4) jc^^f^o 

[0 10 5] 

h 1 6 izm »; > xf^3o ©wanis*** not-, x > *; > 3 # aus g 

ftKCMDS L D 5: A D SMMtf ffit^^lit- RCfc^ £: £IC&, 

D SMffiijCD^ta'fitD SMSGN S (k) £ J; tff&EHBD S M 
SGNS (k-1) SrV^flfctel JC&)£"rS. 
[0 10 6] 

^ff ^"5 OlCit^ liiMffl^HliDSMSIGMA (k) £ 
<fc ZfmMMD SMS I GM A (k-1) & VMTtl^ffi 0 fcfgjg-r£„ #CV*T*, E9 
1 7ffl^f>yy5 1 tcM#, AS^Ii#lDKCMDDSMI:iOi:^tt 

[0 10 7] 

7#{C, 01 9 £ itfEU 0 &#fl&L&#e>, iJjl6LfelP»W>KRDSM 
(=G d ) M-&^tf>£$SJ£&L) >y^M«3g^-£#i^U->fl!ItC^Xt-£ 
^•a-^T, ^SiKRDSML ( = G d l) , KRDSMR (=G d 2>G d l 

fcU> H2 0te, irb«cC7)fe55tC^|g^^-r >KRD SMiCf^X-T^^^'-T > (— 
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, mM<DWMlt<Dfc&>lZ. (FLAFBASE + FLAFADP) ©Mfc* Hi 
[0 10 8] 

-9-1 5©ffiAVo u t #y y^flJtC&Sttffll (Vo u t >Vo p (DftM) , fc<k 
y->flffK&*!fKJK (Vout<Vop0«l) ©V^fUCfcV^T*, «>f 

[0 10 9] 

•r m&tf^yzm^zt. 02 osc^-r «fce>ic> o2t>ti5©a} 
*vo u t #y y^flaic*)SitT?, a-&ftt&2S!«sjt«:y v^«**e»y->fliK: 

«£fltt*S*i*Hm«fc»; : fc, y->flf©Htc«firSti*«fra*^<«:*fctf), n 

Mitzv-yWfr* y v ^-mizmt a -&«*-&tc $ 1 & £ t>*sg 2 auks* 8 

a, 8 b£##y ->#ffl&JC«f*3*l&fc«>, S&1 t3«fctf&2«&aiE!£«8 a, 
[0 110] 

£«8Jfc&y y^«i^e>y->flfftciE5g"rsBRjci±, »^>krdsm^, 

•J yfftffi^iKRD SMRiy %/h$VNy ->ftI©iKRD SMLlCfg^-t 
5ZltT% B«Si!fiSJi:KCMD^y->fi!I©ffilC#^atlS^rfa (t20~t2 

*<y->ffcS*l$©&fifrlh^5;ii:T*, f l^i^2illl8 a, 8b&C£ 
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flBJC^-rSBRJCWU »^>KRDSM&, U -^flsMCD'filKRD SML 

<fc y %*#^y y^-fbfflcDiiKRDSMRiciaje-r^r bm^ckcm 
ds, (t2 2~t2 3©wr^) y u mit5&& 

&2MMmm8 a, 8 b<Dv->mm%zmm\zMmz-&. yy*-#asuc#f? 

£i*£ 0 ^tUC^y, Si fe<fc^2«jSESHB8 a, 8bt*WSNOxMII 

[0111] 

<te>jc nm sti ^aiftu, MisauMiD sms i GMAtomnmft 
m*<t"?z>c>zmmT*%, -etwcfcy, fiiPREvo2©f^ibfcis 

fflffl&lZ&^^T. #MA*V0 2 D SM-T7Sit)*>ttiijMMVO 2©fifPRE 
V02t S^^MJ:bKCMD-r^t>*,0 2i2>i?-l 5 lC#y&3 *l£#MiC#;* tC 

fflii&c^Bfcs-er.sr o2t>ti sc^vo u t cd@@hv o P /\ 

[0 112] 

&fc #iAAV0 2DSM^, fi« P R E V O 2 (Z)iEA IC)S C 

^>KRDSM^iiPREV02iciinri:icj: y, HEfflStiSfciifc 

fC, ^i»^>r>KRDSM©^ISf3*Ofe<fc-5-tC^3tS4x*i^tCJ:y, 
[0 1 13] 
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K-D^xmwtz>« urnnrnxiz. mimmmmtmtezAiz^^xv&Mm 

m##£#u *<Dm.witmm-tz>o i2ii3ti^c ^mmmmommm 
giti, m i mmmm^mmmm i t&^x. DSMn>bn-724©^M 

[0 1 14] 

Z(DD SM3> h D-^ 2 4 T'te, ^MlffiP RE VO 2 (k)^^ffipg#§2 4 
a(CA*$tl^i:> r®M«2 4at:j;tJ, #HgA# r ( k ) *>\ ^$HBP 
REV02(k)(Cf - 1 3S&mmB>f-( y G d *mW-Lf=.m^ £ LT£j&3*l 
£o #^T% ^9>3#2 4 c ICJ: *J> r CD#MAiJ r (k) £.Mmm^ 2 4 d T*jg$S 
$*l£D SMffiiju (k- 1)*:©^^ (k)#£E££*l.5„ 
[0 115] 

#C^T% ^##§2 4 j <6§M«3HIa d (k)#, IMf 8 (k)^iSM 

i?2 4 f T'5i®$tlfeMM«^«©ftJ|SS#a d l (k- 1 ) £ <Z)frl©fg^ i: L X 
£.f&2tlZ> a I©SfiMa d (k)^'J^«y^24k (El2 2#m, ffj 

PS#I5) KA#3*i£r£fCJ;U. ^«#ffitf>MMa d l (k)#£f££*u 
f bt> lf«2 4g (^fit) iCiU, DSMffiiju(k)^ Z.(DWm 

o d i (k)zm j %iti,t~m£.Lx$if&2nz> a ^it, DSMffi*u(k)t:so' 

tllfe J:e){C@^j^i:bKCMD(k)^^$tiSo 
[0 116] 

J^±(Z)D SMU> h n-v 2 4 (Dffl'fflTJl^ V XAii, J^T£>5£ (3 4) ~ ( 



4 0) "C^StlSo 

r (k)=— 1 • G d • PRE VO 2 (k) (3 4) 

8 (k)= r (k)-u(k- 1) (3 5) 

a d (k)= a d 1 (k ~ 1 )+ 6 (k) (36) 

a d l (k)= s a t (a d (k)) (3 7) 

u (k)= s g n (a d l (k)) (3 8) 

u" (k)=F d • u(k) (3 9) 
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KCMD (k) = F L A F B A S E + F L A F AD P + u" (k) (40) 

#G d l («*.tf|t0. 2) IC, PREVO2(k)<0©J:SlCli3TtffiG d U 
'J=k;*:^m^ffiG d 2 (M;U£ffi2) (C^tl^tl^^ *l£ 0 £ sat ( 
a d (k)) te, ®&mmmX*$>V. t(Dm\t. 0 2 2fC^i-£e>tC, a d (k)<-2 
CD^lC^s at (a d (k)) =-2 fcJfclK -2^a d (k)^2<Z>££lC&sa 
t (a d (k)) = a d (k)fc*»J, a d (k)>2©^ftC«s at (a d (k)) =2 
h^S„ 3£{C, sgn (a d l(k)) ttflF-*W«T?*»J, ^CDifitt, a d l(k) 
^OCDfcgJClis gn (a d l(k)) =U^U, a d 1 ( k )< 0 <D £ £ tC s g 
n (a d l(k)) =-l£f£Z> a d l(k)=0©i:tL sgn ( a d 1 ( 

k)) = 0 fc&fcLTfcJ:^) o 
[0 117] 

^±©DSM3>hD-7 2 4fflII»IWj:^n^7Aii, HI 

^tt^vN^ & lmmmm ©hi 6, 1 7tc^-t%(Di:«{fiii^tc«^$4x^ 0 

[0 118] 

@2 3tt, J^±CDDSM=3> hD-7 2 4©W^^al/-i/3>^&^b 
T£U, IHIHiC^^T-'-^li, S^CO^^ffcCDfeaMC, (FLAFBASE+F 
LAFADP) mi. 0 (a^Mi:bJCffi^-r^^*JtCD#) iC|g^ L 

a 

[0 1 19] 

I^IEI$:#^-r *»IODSM3>bn-724t!t Uv^24 
k&JBV^r^CJ:*;, «##|2 4 j lCfctt£^«£MIa d (k)#, *<DmM 

k)©^#^^Lfc^ flfPREV02(k)©Mi^^ B«S*Sifc 

KCMD(k)^uy^{Mfcu->wt©ra^iEffc^**T?©w©t?e^ra(^is( 

t3 0~t3 1©H, t3 2~t3 3©ri) ^, U ^ V % £€H&bfca 1 2 CD it 

Kflftcasw-stfiEiSH (Hit io~ti t 1 2~t 1 3 ©is) j:ut) 

[0 12 0] 
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m-fru a d c k ) zomMUtfm 2 mtk izmmz z. t iz <fc y , 

«fc»J, fIiPREVO20WSib^ S^IJ:tKCMD(k)^i 
^S*T*(Z>fr£Bm£fiBfcJ: U^MIiT^^o -€-tf>$S^ rtlli3 0l^l: 
i|»I^£M$P3UC;i3V^, #MAijVO 2 D S Mf *> i^tl®^. V O 2 <Z)^$j 
iPREV02t @M^i:bKCMD-r^^*»0 2-fe>ifl 5 
^^/^{C^i: U : foM^r4T->SBft^i±^ri:^T'#, 02-fe>itl 5©m^Vo 
u t ©ggf Vo p A«ffi$:^±$^^il^§S 0 ^©MHI, S«SJt«5 

[0121] 

#!A* r(k)^, ^»iP RE VO 2 (k)Ki- 1 
Srt^tS. H>y^2 4k©±TKitt *^»i©f 2 £ J: t>* 

[0 12 2] 

#CtC, EI2 4 ^B^(D||3||m^^C#^0J^tt^CoV^T 

^« l©DSM3>hn-7 2 4 (CfSAT S DM3 > £MV^,&CD 

^liT^^UXA^iaMLfeMr^^UXAlCJ:';, fliPREV02 (k 
) \zm-3^T. g«MKCMD(k)5:Iffit^t©T'$)S 0 
[0123] 

r©SDM3>bn-72 9 T*te, ^liPREV0 2(k)^Sif«2 9 
a(CA#£*l3£, ZlCD>K^itifiI^2 9 a(Cj:U, A# r ( k ) ^MffiP 
REV02(k)lCf- 1 ££t>*#N£Uf^-f >G d $:flimJ: UT£j&£*l 

, r©#iA* r ( k ) tffrffa y$y*24bt r«© n^29b mmmn 

m^m.) lZA*ltsn2>Z\£\Z£V, #IAi]r (k)(Z)fflKfftr 1 (k)#£j££*l 
«^#2 9 c»Cj:y, WliOlMa d r 1 (k)#, jgJSiR^ 2 
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9 dr*mmznr~®mm<Dmftm° d r 1 (k- Dtmmur 1 (k)£©*n<z>f§ 

fi:lM3tl5. lM29eCJ:^ SDMffiMMa d u' (k) 

tf. Hi? 2 9 f T'lIStlfc S DMffiMM a d u' (k - 1 ) MMM* 

2 9 gx°mmztifrs DMffiiju' (k- i b-c^^sti^ 0 -e 

IT, i^2 9h{Cj:'J, a d r 1 ( k ) t S D M JfJM^I a d 

[0 12 4] 

«2 9 j JCJ: »J, ffCIS DMffiiju"* (k)^SDM^u' ( k ) ^m^<D¥ -f > 
F d T^ifigb^ffii: LT£j&£*U #CfC, ftj|f#§ 2 9 k ic <fc y , ^©ififrgSDM 
ffi^j u " ' ( k ) izffifeommm flafbase^J; tfmi&ffi&TM flafad 

pztmhfrmiiLx. 0S»kcmd (k) tfZimznz. 

[0 12 5] 

J^±©SDMn> hn-72 9 (DfflfflT)l3V XAtt, J^T©^: (41)~( 



4 8) T^$tl-g>, 

r (k) = - 1 • G d • P RE VO 2 (k) (41) 

r 1 (k)= s a t ( r (k)) (4 2) 

a d r 1 (k)= a d r l(k- 1)+ r 1 (k) (43) 

o d u* (k)= a d u* (k- l)+u' (k- 1) (44) 

8(k)=a d rl(k)-o i u'(k) (45) 

u' (k)= s g n (8 (k)) (4 6) 

u'" (k) = F d - u' (k) (4 7) 

KCMD(k)=FLAFBASE + FLAFADP+u"'(k) (48) 



^It, imfetf^yG^m^ PREVO2(k)^0tf>££}CliiE<7)m^ 
!G d l (mXif^O. 2) IC, P RE VO 2 ( k )< 0 <E> £ £ tCl£m5£'filG d 1 X 
y*>*^m^ffiG d 2 (#IxJi«2) iZ* *l^*l3S;5£ $ *l£ o * sat ( 
r(k)) IgfOM^T^y, ^-©^i, r(k)<-l®i:§{C«s at (r( 
k)) =-lfc3&y, - 1 ^ r (k)S 1 (Dh^lCli s a t (r(k)) = r (k) 
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r(k)>l©i:tt:(is at (r(k)) =1£&3„ S £ IC, sgn ( 
8(k)) l±^F#B5iS[lrSy, ^©ffitt, 8 (k)£ 0 ©fc^tcfci: s g n (S(k)) 
= lt*'J, 8(k)<0©ilt[Clisgn (8(k)) =- 1 8( 
k)=0<Z)££}C. sgn (8(k)) = 0 ^IS^LT^iVA) „ 
[0 12 6] 

fcfc, «±© s DM n > h n - 7 2 9 ©11^101^4 ^ n y 7 A tt, SI 

[0 12 7] 

T% MfiSI©^ia d r 1 (k)t SDM W^ia d u' (k 

O2(k)0WSiLt^ SDMffiiiu' (k)©f9F#&jB3fctc&4E3i*££ 

[0 12 8] 

[0129] 

£§g«m&, fl!PREV02 (k) (DJE&izmvfr&MJ&'fJy 

G d , KRDSM^fiPREV02 (k) {CfUJf 1" £ ^ £ tC J: U . #iA* 
r (k) , V0 2DSM&ffl}Lfe«T?fe5^, #MA^J r (k) , V02DS 

M&#ffi-r$^e&te£*uci&e> , r> fitPREvo2 (k) ic^rnt-ste*^ 

MPREV02 (k) (DsE&iZJ&Vfem&ZmilVTMfe'rZZ.iUZ&V. # 
flgA^r (k) , VO 2 D SMfeJ|tUt5#S"e»ft«J:^. fjyx 
*r¥=L-^*m^Z>Z\t.\Z&*), #iA*r (k) , VO 2 D SM^gffibTt) 
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[0 13 0] 

£<dIC &mMJ&mv\Z, ad SMny 2 o fc£t>*D smh> hn- 

724 fc^B^AlCJ: »JfllfRUfc#, ADSM3>bD-72 0feJ:a!DSM 
[0 13 1] 

£9V T /I/ U X A CD - # 5: ffl v * -2. r i: (C «fc U M$P*f ft £ 0J#-f § ^§-£ ic V ^ T , 

[0®<Z)f»#&M] 
[01] 

[02] 

2-fe>-9- 1 5©m^rv out £%^n?nmfeLfe%sm<z>-w : k^-tmT~$>z> 0 

[03] 

H 1 HMl(D$mgf © A D S M 2 > Nn-^fcitFPRi SM3>hn- 

v ©hes & B-r •? u v z 0-e& & o 

[04] 
[05] 

^- y # - k Hje r ^ =r u & & . 

[06] 



4 2 
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[07] 

m6(Z>fflffl&<DfflffiS/$ =l U-i/3>^(0-i5:^t^^^>^t - bX 

o 

[08] 
[09] 

ADSMa>hD-7©^(DDSM3> h D - =y <D%& fc^f y ^ gn? 
[01 0] 
[011] 

B9©DSM2> bD-7©ifi'^a I/- a y^^CD — m^B^ % 4 ^ > 
[01 2] 

[013] 

o 

[014] 
[015] 

Jt t m#m & ^ -r 7 n - - h t* & -5 „ 

[016] 

01 5(DX"ry^2 5©AZfI^iDKCMDDSMlIffit'5^1§3t 
[01 7] 
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« 

Ell 6®^t5:^t7n-f^-ht'fe5 1 
[01 8] 

4V >KD sM<Dnmzm^z?—7ji<D-M$:B-rmx*&z 0 

[019] 
[02 0] 
[021] 
[02 2] 
[02 3] 
[024] 

<fc <5 a 

[ff#<z>M] 
l 

2 ECU 2 (tlAAIffim 0JPM»m^^ £Wffi:fc*ffl#®, 

3 ftMgB 

7 m%m m%m.%) 

sa mi mmmm) 

8 b ^2ilig (*K2£S) 
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24 d sMzty ha-7 mmm±%m^m 

2 4k iJ5v* 

29 sDMn>bn-7 

2 9b 115*;* (fWRBtelTffl#©) 

r (k) flAiJ 

DSMV0 2 #MA^J 
r 1 (k) 
D SMVO 2 L 

u (k) DSMffiij (^Iffiij) 

DSMSGNS (k) DSMffl* (MM^ts) 

u* (k) SDMfflA (SEIHffi*) 

K CM D g«£«5Jfc (MfflAti) 

y out mmmmizy-vcD&j} wmm&<omji) 
vop smm 

P REVO 2 ffi^jfi^O^M (liJijfif) 

G d #i»^y>f> (ffifeom 
krdsm immtf^y m^nm.) 

a d (k) fl&HBt^lt (A*«IS©*^«) 
a d l (k) ffiUft&ffiOffillSM (MIS«gHW<©ffllC0JPS$tlfe«) 
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nan 
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[ET3] 



Vout 
cfro p(=KCMD) 
<t> i n (=KACT) 



/ 



20 




22 , 






24 


/ / 


r 




/ 




PREV02(k) 


DSM 











T 



<f>op 
(=KCMD) 
— ; ► 



al, a2, b1 





KCMD 




► 



7 V 

25 



/ 

21 
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A= ' (4) 



B= (5) 



PREV02 (k) = al • V02 <k) + a2 • V02 (k - 1 ) + J_ £i ■ DKCMD (k - i) 

i=1 

••••• (6) 

a1 :A«it<D 1 fr 1 94 MB 
a2 :A<"<£> 1 fr2*ij^iii 
jS i :A'-iBCD1 fi^Ut 



PREV02(k) = a1 V02(k) + a2-V02(k-1) 
d'-1 dt 
+ Z J8i DKCMD(k- i)+ Z )8j -DKACT(k- j) 

(7) 

CCT, J3 j :Ai-iB(D1 ftSSJl 



4 
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0(k) = e(k-1)+KP(k)-ide_f(k) 



0(k) T = [a1(k),a2(k),b1(k)] 



ide_f(k)= — Z ide(i) 
n i=i 



ide(k) = V02(k)-V02HAT(k) 

VO2HAT(k) = 0(k-1) T £(k) 

£(k) T = [V02(k-1), V02(k-2), DKACT(k-d-dd)] 

KP(k)- P(kU(k) 
W 1U(k) T P(kK(k) 

P (k+ 1 > = T7 ( l ~ A,+ A 2 ^0O^ (k)) P(k) 
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me] 




6 
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[0 7] 
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+ 

r(k) o 




<5 (k) o 



<7d(k) o 



1.0 

u(k) o 

-1.0 



■I 1 ■ ■ ' ■ ■' I ■ ■ 

I to- 




► t 
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[09] 




9 
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[01 0] 



sat(r(k)) 
(=rl(k)) 
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